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shaft furnaces with a good batter to facilitate the descent of
the>pre. The air for the combustion-of the fuel should be so
regulated that it consumes only enough of the fuel to keep up
the necessary temperature, thereby leaving a residue to act as a
reducing agent. The desirable temperature is dependent upon
the composition of the ore. If the gangue is fusible, moderate
temperatures must be used.

Since the magnetization of a piece of ore must proceed from
the outside inward, the lumps must not be too large, or the action
will be incomplete, or unnecessary time will be consumed. On
the other hand, fine ores are difficult to magnetize uniformly, as
the gases make channels in the ore, through which they pass,
leaving untouched material on either side. Finally, it is desirable
that the material should be approximately uniform in size, in
order that the fine material may not clog the spaces between the
coarse, and thereby impede the free passage of the gases.

ROASTING.

The object of roasting is the removal of sulphur. It consists
essentially of heating,the ore to a high temperature with contact
of air. The sulphur is present usually as pyrite, which has the
formula FeS2, showing that two atoms of sulphur are in. combina-
tion with one of iron. One of the atoms' of sulphur is loosely at-
tached and can be expelled by simply heating without contact of
air, thus:

FeSa=.FeS+S.

The elemental sulphur thus liberated escapes by volatilization.
Heat alone is insufficient to decompose the FeS which remains.
By the addition of oxygen from the air, however, a further
change takes place, and ferrous sulphate is formed, thus:

FeS + 2O2 = FeSO4.

Further heating completely decomposes the sulphate, forming
oxide with the liberation of sulphur dioxide and oxygen, thus:

2FeSO4 == Fe2O3 + 2SO2 + 0.

These two conditions are well illustrated by experiments by
Valentine,